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1 
This invention relates to valve designed for 
controlling the mixing and flow of ftuids, and 
speciflcally,to valves for controlling the mixing 
hot and cold water to obtain the desired tem- 
perature and rate of flow. 
One object of the invention is t0 pr0vide a 
valve structure in which one 0perating hand!e 
or knob contro!s the opening, adjusting and c!os- 
ing of several fluid inlet ports, sirnultaneously and 
fo the saine degree, and a second handle or knob 
controls the degree of mixture or temperature 
and the flow fo the discharge out!et. 
A further object fs fo provide a valve structure 
in which one handle or knob controls the volume 
fl0w from-several inlet ports, and a second handle 
or knob controls the 'degree of mixture or tem- 
perature without affecting the volume of dis- 
charge, or vice versa, for varying the rate of 
flow or discharge without varying the degree of 
mixture or temperature. 
A further object fs fo provide a valve structure 
adapted fo control the separation or distribution 
of fluid from a single Supply line into separate 
channels af equal or varying rates of flow. 
In carrying the invention into effect I provide 
a single control for opening, adjusting and closing 
two or more inlet ports simultaneously to the 
same degree t0 control or regulate the volume 
of fluid entering a mixing chambir, and a single 
control for regulating the degree of mixture or 
temperature of the several fluids and the volume 
entering the mixing chamber from the inlet ports 
and the dischargi ïrom the mixing chamber 
through the ourlet port or spout. The saine com- 
bination may-be reversed in ifs action by 
P!oying the ourlet port as an inlet, and the two 
or more inlet ports of the chamber as the out- 
lets fo seParate channels in whivh case the mix- 
ing chamber operates as a distributor fo control 
the flow into the separate ourlet channels. 
The invention is fllustrated in the accompany- 
ing drawings as employed with a hot and cold 
water supply, in which,. 
Figure 1 fs a longitCinal vertical Section 
the valve structure on the line |--! of Figure 2. 
Fre 2 fs a top plan vIew of the Valve st2uc- 
ture with parts of the upper surface of the valve 
body broken away to show Certain details of 
construction. 
Figures 3 to 10, inclusive, are cross-sectional 
views of the valve body at the lines 3--3 to |9--|8 
of Figure 1, and 
Figures 11 fo 14, inclusive, are enlarged dia- 
grammatic views illustrating the means and 
method for simultaneously controlling or wrF.- 
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2 
ing the admittance of fluid from the several inlet 
ports fo the. mixing chamber o obtain or regu- 
late the degree of mixture or temperature while 
maintaining the desired volume of discharge. 
5 Referring fo the drawings, and more particu 
larly to Figures 1 and 2, in which the valve struc- 
ture is shown as speciflcally designed for use in 
controlling the flow and mixing of hot and cold 
water, it will be vbserved that the valve body 
19 comprises a cylindrical member || having two 
externally screw-threaded projections |2 and 
adapted to receivi couplings ïor connection, 
spectively, fo hot and cold water service pipes, 
and midway between these inlet ports fs an 
15 ternally screw-threaded ourlet adapted to receïve 
a tubular ourlet member t4 hving port-holes 
| upon which an ourlet o discharge spout 
is swivelled. Parallel counter-sunk faces of the 
spout |6 bave gaskets |] seated therein, and the 
20 lower gasket fs seated in a counter-bore on the 
body || whereby the spout is sealed watertight 
on its swivel when member |4 fs screwed down. 
The valve body || has a cylindical bore 0f 
three diameters, the raid-section |8 having the 
25,smaller diameter, the end sections |9 and 2{} 
having the largest diameter sJnd internally screw- 
hreaded, and the section 2! a dimiter ïnter- 
medïate the bores | 8 and | 9. The bore | 8 fs de- 
signed to receive a 'close fltting tùbular member 
30 22 having closed ends with ports in the cylindrical 
surface and adapted for both longitudinal and ro 
tary raovement and ïundtioning both as a valve 
member and a mixing chamber as and for the 
purpose hereinafter desribed. 
35 The tubular member 22 has a flanged head 
and gasket 24 of smaller diameter than bore 20 
to afford sulïicient clearance for the passage of 
fluid entering from port |3, and functions as a 
valve adapted for rotary and 10ngïtdinal more- 
40 ment within the valve chamber 28 and seats 
against the shoulder of bore |8. Head 23 fs in 
the form of a truncated pyramid or conë having a 
T-slot 2 in which the head 26 of scrèw-threaded 
valve-stem 2 fs ïree to turn. The valve-stem 
45 works in the internaliy Screw-threaded neck 
of !oacking-cup 29 which fs screwëd iiit0 and 
closes the bore 28 o the casing. The valve-stem 
passes tlirough the packing and nut 38-and the 
protruding end has a handle or knob 3| opera- 
50 tively flxed thereon for imparting longitudinal 
movement by means oï the head 26 and screw- 
stem 2 to the mixing chamber and valves 
mounted thereon. 
The opposie end of tubutar raernber 22, bas 
5 a socket as seen at 32 in Figure 1 with flats 
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3 
as seen in Figure 7 adapted to receive the cor- 
respondingly shaped end S4 of valve-head 35 
which is secured to member 22 by screw 38 for 
rotary and longitudinal movement therewith. 
Head $6 has a tubular extension $7 of reduced 
diameter on which is s]eeved a gasket $8, the 
outer diameter of the head and gasket being suf- 
flciently smaller than the bore 2 to afford the 
necessary clearance for the passage of fluid en- 
tering from port 2. The bore of head $6 and ex- 
tension $7 is squared as seen in Figures 1 and 5 
for a sliding fit with the squared end of valve- 
stem $9 on which knob 4{} is operatively fixed 
for rotating the ported mixing chamber 22 with- 
out affecting the longitudinal position thereof. 
The valve-stern $9 has a collar 4, Figure 1, 
flxed thereon which serves as a bearing for 
the valve-stem in packing-cup 42i and the collar 
being seated between the internal flange of the 
cup and packing-ring 4S also serves to hold the 
stem against longitudinal movement. The pack- 
ing-ring 4S is held against the collar 4 by the 
packing and screw-plug 44. Packing-cup 42 
screws into body section 9 as shown in Figure 1 
and has a tubular extension 46 of reduced diam- 
eter provided with port-holes 48, a flange 47, 
and a gasket 48 which is compressed between the 
lïnge and the shoulder of bore 2 . The inner 
rim Of tubular extension 46 forms the seat for 
gasket 38 of valve-head 36 to control the flow 
from inlet 2 through ports 48 to the rnixing 
chamber. 
The extent of rotary and longitudinal rnove- 
ment of the mixing chamber 2,2 and values 24--38 
is lirnited by a stop-pin 49 vhich is screwed 
through the wall of casing  and projects into 
valve chamber 2 and a cut-out 6{} on the sur- 
face of valve-head 36, Figures 2 and 6. The cut- 
out 6{} extends circumferentially approximately 
240 ° as shown in Figure 6, so that the rotary 
movement of mixing chamber and valve-heads 
23436 will be limited approximately to a two- 
thirds revolution. 
The rnixing chamber 22 bas an ourlet port 6 
which extends circumferentially approximately 
240 ° to coincide with the cut-out 6{} on valve- 
head 36, and the width of port 6 is greater than 
the diameter of port 4 so that during the rotary 
and longitudinal movernent imparted to chamber 
22 by the turning of knobs 3 and 4{} in either 
direction, the ourlet from the mixing chamber 
to discharge port 4 will be direct and always 
rernain open. The rnixing chamber as shown 
in Figure 1 has two inlet ports 62 and 63 po-! 
sitioned preferably near opposite ends of the 
chamber for the admission of fluid from ports 
2 and 3, respectively, by way of channels 54 and 
56, respectively, from valve chambers 2 and 2{}. 
The inlet ports 62 and 63 may be of any suit- 
able angular, ovate, or circular shape, or rnay 
be formed by a series of perforations, but the 
preferred shape is quadrilateral, and more spe- 
cifically trapezoidal, as shown in Figures 11 to 14, 
the essential feature bein an elongated aper- 
ture larger atone end and tapering to a small 
end or point, and the several ports being of 
equal area, although for certain uses the areas 
rnay vary in deflnite proportions to provide pre- 
determined rates of flow through each port. 
For the specflïc use as illustrated in the draw- 
ings, ports 52 and 53 are shown as elongated 
apertures having square and right-angled areas 
with the tapering ends projecting circumferen- 
tially in opposite directions and in overlapping 
relation longitudinally of the cylindrical cham- 

4 
ber 22 as indicated by Figure 14. Thus it will 
be seen that the ports 5253 are so located rela- 
tive to channels 64 and 65 that at full opening of 
either port a square aperture is presented to the 
 flow channel as indicated in Figure 11, and at 
any intermediate position of ports 52--63 the 
cornbined area of the openings over the charmels 
54--55 will equal a full square opening as in- 
dicated in Figures 12 to 14. The location of 
10 port apertures 62--53 on chamber 22 relative 
to the length of the channels 54--55 is such that 
the areas of the port openings are hot affected by 
the longitudinal movement of the chamber in 
effecting the adjustment of inlet valves 24--38. 
1 Thus the longitudinal movement of chamber 
22, through the rotation of knob 31 simultan- 
eously opens valves 24--38 and regulates the flow 
volume, and the rotary movement of the cham- 
ber by knob 40 controls the flow through either 
0 of the ports 62--53 to effect a discharge from 
outlet 16 of the flow from either supply port, 
.and to regulate the combined flow through those 
ports to effect the desired degree of mixture or 
temperature of the discharge from ourlet I S 
 without varying the discharge volume. 
The direction of movement of the chamber 22 
is indicated by the arrow points in Figure 2. On 
turning the knob 31 in the direction indicated as 
"On" the rotation of screw-stem 27 draws the 
-0 chamber toward the knob to unseat valves 24--38 
for admittingfluid simultaneously from inlets 
13--12 to channels 56--54, and into the mixing 
chamber. When knob 31 is turned in the op- 
posite direction to the limit of its rotary rnove- 
- ment screw-stern 27 wfll move chamber 22 and 
seat valves 2:4--38 to shut off the flow from inlet 
ports 13--12 fo channels 55--54 and hence there 
will be no flow into the mixing chamber and to 
the outlet spout 18 regardless of the rotary po- 
40 sition of the chamber and the position of its ports 
52--53 relative to channels 54--55. 
As shown in Fig.ures 1 and 2 valves 24--38 are 
unseated, but no.t to the full extent as indi- 
cated by the space between the stop-pin 49 and 
4 the flange of valve-head 35 in Figure 2, thus 
allowing a medium flow to the mixing chamber. 
The rotary position of the rnixing chamber as 
shown in Figures 1 and 2 is the rnidway position 
as indicated 'by the position of the shoulders 
0 of cut-out 5G relative to stop-pin 4 fl Figure 6. 
In this rotary position of the chamber the tapered 
parts of ports 2--63 will be equalized over the 
channels 64--66 as illustrated diagrammatically 
in Figure 12 so that the volume, of flow through 
 the ports will be equal and effect an equal mix- 
ture in the mixing chamber of the flow entering 
from supply ports 2--3. When the chamber 
22 is rotated .to the limit of its rnovernent by 
turning knob 4{} in the direction indicated as 
60 "Cold" port 63 wfll be in the fully open posi- 
tion and port 52 in its entirely closed position 
as indicated in Figure 11, and hence the flow into 
chamber 22 will be frorn inlet port 3 only and 
therefore no mixture, and to vary the rate of flow 
65 
or discharge from spout 8 knob 3 is turned 
toward "On" to increase the flow or toward "Off" 
to decrease or shut off the flow entirely into 
chamber 22. When chamber 22 is rotated in the 
70 opposite direction indicated as "Hot" the flow 
through port 63 is reduced while the flow through 
port 62 is proportionately increased as indicated 
in Figure 13, thus rnaintaining a constant flow 
into the mixing chamber, but of varying degree 
i5 from inlet channels 84--85 fo vary the degree of 



mixture or temperature. And vhen the cham- 
ber is rotated to thë 3imiU of its movement in 
this direction port 53 will be shut off entirely 
and the relative position of ports 5--53 will be 
the OlOSite fo that shown in Figure ll. Thus 
if will be seen that the degree of mixture or tem- 
perature may be varied by turning knob 48 in 
either direction without varying the discharge 
flow from spou 16. 
If will be .noted that in operating the valve as 
illustrated, knob 3'| is rotated solely fo turn on 
or cut off the flow from the several inlet or sup- 
ply pipes, and that knob 48 is rotaed solely fo 
regulate the degree of mixture or temperature. 
Thus if will be observed that-these two more- 
ments are oporatively independent-of each other, 
and that the operation of the flow control does 
not affect the f.unctioning of the mixture or tem- 
perature control. Furthermore if will be ob- 
served that the operating handles or knobs may 
be operated in left or rightsequence, or imul- 
taneously, to obtain the desired flow volume and 
the desired degree of mixture or temperature. 
It will also be noted that on cutting off the 
flow fo .the mixing chamber by the closure of 
valves 24--38 the mixing chamber need not be 
rotated fo shift ports 52--53 entirely beyond 
channels 4--§§ in either direction fo cut off the 
flow into the mixing chamber since the flow is 
completely cut off by the seating of valves 24--8, 
and consequently the mixing chamber ports may 
be left af any point or a.t either extreme as lim- 
ited by stop-pin 48 and readjused for any de- 
gree of mixture after or before the flow is re- 
established by the unseating of valves 24--38. 
It will also be noted that the compIete cut off 
at either channels §--55 is obtained as. the apex 
of the port aperçure 52 or 3 passes beyond the 
channel as indicaed in Figure 11, thus obtain- 
ing a tapered cut off af those ports, there'by pre- 
venting rapid 'cut off, regardless of the rapidity 
of rotation of the operating handle or knob and 
mixing chamber, and completely avoiding water- 
hammer. 
To employ the valve structure illustrated and 
described for dividing the fl0w from a supply 
line into separate channels all that is necessary 
is to substitute a supply pipe connection for the 
ourlet member | and employ ports |2 and |3 as 
outlets instead of inlets. Under such condition 
the fluid supp!y entering af port  will flow 
through port 5 into chamber 22 and out through 
ports §2-3 into channels 556 fo valve cham- 
bers 2|--20 and pipe line connections |2--|3. 
The control of valves 2438 and ports 52--53 
by knobs  and 40 would function as above de- 
scribed and thus fluid entering af port 4 could 
be divided and directed into separate lines or 
receivers in any desired quantity. 
1. In a valve structure of the character de- 
scribed, the combination of « casing having a 
plurality of supply ports adapted for connection 
fo supply pipes and a single discharge port, a 
valve chamber communicating directly with each 
supp]y port, a reciprocating valve in each of 
said chambers, operating means for actuating 
said valves in unison, a roçary mixing chamber 
having a single ourlet port opening directly fo 
said discharge port and a plurality of inIet ports 
spaced for single or simultaneous flow into the 
chamber, flow channels leading direct]y from 
said inlet valve chambers fo said mixing cham- 
ber inlet ports, and another operating means for 
rotating said chamber fo shift said mixing 

chamber tnlet torts, into communication with 
saïïI flOw channels. 
2. In a v«lve structure of the. character 
scribed, .:the combination of a casing having a 
5 pluraIity of suppIF ports ' adapted for connec- 
tion 0 supplF pipeSand a single discharge port, 
a valve chamber commüliicating directly with 
each supplF pot, a mixi.ng chamber rotate 
wihin said casing, values moVing with said mix- 
10 ing chamber to cont01 the floW thereto from 
saîd suppIy ports, :a single ourlet port from said 
mixing chamber commuicating directly with 
said dîsCharge port, a .pIurality,of irlet ports on 
sid mixing hamber spaced ,for .single or simul- 
15 taneous flow ïnto he .chamber, separate flow 
channels Ieading from said v«lve chambers fo 
said mixing chamber inlet ports, operating means 
for reciprocating said mixing chamber fo actu- 
are said flow control valves, and another operat- 
20 ing means for rotating said chamber independ- 
ently of ifs reciprocating movement fo regulate 
the flow into the chamber from satd flow chan- 
nels. 
3. In a valve structure of the character 
25 scribed, the combination of a casing having a 
plurality of supply ports adapted for connection 
fo supply pipes and a single discharge port, a 
valve chamber communicating directly with each 
supply port, a rotary mixing chamber having a 
ôo pluraIity of inlet ports spaced circumferentially 
thereon, an ourlet port on said mixing chamber 
communicating directly with said discharge port, 
flow channels leading from said valve chambers 
fo individual mixing chamber inlet ports, a plu- 
5 rality of valve-heads mounted on said mixing 
chamber for controlling the flow through said 
channels, operating means for reciirocating said 
mixing chamber for actuating said valvesi and 
means for rotating said mixing chamber inde- 
40 pendently of its reciprocating movement fo suc- 
cessively vary the inlet area of each of the mix- 
ing chamber inlet ports communicating with said 
flow channels. 
4. In a valve structure of the character de- 
45 scribed, the combination of a casing having a 
plurality of suppIy ports adapted for connection 
fo supply pipes and a single discharge port, sup- 
ply chambers communicating with the supply 
ports, a valve in each of said chambers, a mov- 
50 able mixing chamber within said casing having a 
single ourlet port opening directly fo said dis- 
charge port, a plurality of inlet ports formed on 
said mixing chamber and spaced for single or 
simuItaneous flow into said chamber, flow chan- 
55 neIs leading from said supply chambers fo said 
mixing chamber inlet ports, operating means for 
actuating the aforesaid valves in unison fo con- 
trol the flow simultaneously from the supply 
chambers into said fl0w channels, and another 
60 operating means for moving the mixing cham- 
ber fo reguIate the flow into said chamber from 
said flow channels without varying the volume 
flow fo the discharge port. 
5. In a vatve structure of the class described, 
65 
the combination of a single valve casing having 
a pair of supply chambers and a discharge port, 
a mixing chamber adapted for rotation and 
ciprocation within said casing, a pair of inlet 
70 channels leading from the supply chambers fo 
said mixing chamber inlet ports, a valve element- 
af each end of said mixing chamber co-operating 
with valve seats on said casing for controlling 
the flow of fluid from the supply chambers to said 
75 mixing chamber, operating means ai one end of 
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said casing for imparting reciprocating move- 
ment fo said mixing chamber to control the flow 
of fluid from the supply chambers fo the mixing 
chambers, operating means at the opposite end 
of said casing for imparting rotary movement to 
said mixing chamber fo regulate the admission 
of fluids into said chamber, said mixing chamber 
having a pair of inlet ports and a single ourlet 
port, and saiE mixing chamber inlet ports being 
similarly shapeE with tapering outlines and lo- 
cated relatively to the aforesaid inlet channels 
so tht as the mixing chamber is rotated one of 
said ports will present gradually increasing port 
area fo ifs inlet channel while the other port 
presents a relatively decreasing port area fo 
inlet channel whereby the flow of fluids into the 

mixing chamber may be varieE from one extreme 
to the other without varying the volume flow 
fo the discharge port of the casing. 
5 JOHN F. OVARY. 
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